We examined what it takes to use an electronic medical record system effectively in a large acute care hospital. As 
Introduction
What does it take to use an organizational information system effectively? Although much is known about how to get individuals to use information systems more (rather than less) [15, 32, 33] , researchers have begun shifting attention to the lessstudied topic of what it takes to use them effectively [1, 3, 19, 28] , where effective use is that type of use that helps obtain desired goals [4] . Given the nascent stage of research on this topic, we took a grounded theory approach to address the question. We focused, in particular, on learning about effective use in the context of an electronic medical record (EMR) system in a large acute care hospital, as this is a context in which effective use is highly relevant [16, 26] .
Following the grounded theory approach [13] , we began with an open mind regarding what effective use involved. A recurring theme in our data, however, was the inconsistencies in use amongst staff. Because this issue was so salient, we narrowed our focus from the overall issue of effective use to the specific issue of inconsistencies in use. Our research questions became: 1) What is the nature of consistency or inconsistency in use? 2) Why is consistency in use important? We seek to contribute by answering these questions and outlining new questions that arose through our study.
We propose that consistency in use is a potentially important topic because it relates so intimately to the nature of both information systems and practices.
From an information systems perspective, consistency is closely tied to the nature of information systems. For instance, any relational database assumes consistency in the way entities and their properties are defined [21] . And a major reason many organizations implement information systems is to increase consistency, by enforcing work practices [6] and using standardized data to monitor practices [17] .
From a practice perspective, consistency and reliability in performance are intimately tied to questions of standardization and craft [27] . In healthcare, in particular, there have often been calls for greater consistency in care and documentation practices [34, 37] but concerns over the right balance of standardization and craft are said to "cut to the heart of what it means to be a physician" [14 p. 836] .
We searched for papers on consistency in use in Information Systems and Health Informatics journals and found several papers mentioning it, but none studying it in detail. In Health Informatics, several studies noted how EMR systems are often implemented to help achieve greater consistency in practice, but they can also create new types of inconsistencies [18, 23, 25] . In Information Systems, three recent studies note the importance of consistency in use, showing how some affordances of information systems do not arise unless workers act on prerequisite affordances consistently (e.g., reports may not work if data is not entered consistently) [5, 20, 31] .
In the studies we reviewed, consistency was viewed simply, e.g., as a single dimension [20, 31] or with independent dimensions [5] . This contrasted with our data that showed that consistency in use was complex, with multiple interrelated dimensions (as discussed later). Motivated by these findings, as well as recent calls to unpack the related concept of standardization [36] , we sought to understand the issue in more depth.
In summary, an examination of consistency in use should offer practical insights for understanding the effective use of information systems, and potentially also for reaching a deeper understanding of the nature of information systems and work practices, particularly in healthcare. In the next sections, we outline our grounded theory methods for studying the issue, our findings, and implications for research and practice.
Grounded Theory Case Study
In this research, we used a case study approach and applied the grounded theory methodology [11] largely following the procedure outlined by Fernandez [10] .
The case organization is a large public acute care hospital in Australia, with over 6,000 staff, and over 150,000 admissions and 0.5M outpatient appointments per year. As part of a state-wide government initiative to improve care and increase efficiencies in the state's hospitals, the case organization became the lead site to implement a hospital-wide EMR. The EMR has been used by the hospital for 1.5 years. The implementation occurred in two releases: the first in late 2015 focused on documentation and orders and the second in early 2017 focused on medications, anesthetics, and trials.
Following grounded theory methods [7, 10] , we entered the field site with a broad aim, to understand the effective use of the EMR. We relied principally on interviews, supplemented with focus groups and analysis of documentation. The interviews and focus groups took place over four months and occurred before (Phase 1) and after (Phase 2) the second release (known as the MAR). We selected participants as our understanding of the situation developed. For example, we determined a mixture of frontline nurses, doctors, pharmacists, allied health professionals and executive management should be interviewed to allow for constant comparisons, a central tenet of grounded theory [12] , but over time we learned that use also varied in important ways across other units (such as the Emergency Dept.) and roles (such as administration), so we sampled further in these areas. In total, 91 individuals participated, most of them (64) in both phases, with the remaining 27 in only one phase (i.e. 11 participants in phase 1 only; 16 in phase 2 only). Table 1 provides an overview of the participants in interviews and focus groups. All interviews and focus groups were recorded, transcribed, and uploaded in NVivo. Acknowledging the concerns of [12] , we used NVivo as an electronic repository only and manually performed coding and memoing. In line with the nonpositivist nature of grounded theory [11, 13] , we did not use independent coders but instead coded the data ourselves and validated it through dialog amongst the research team and with clinicians at the site. Initially, we used open coding to identify concepts in our data and did not have a "preconceived set of codes" [10] . The core concept of consistency (or inconsistency), emerged as being critical, leading us to look more closely at both our data and related literature. We began with a working definition of consistency, simply reflecting a lack of variability in types of use. However, we needed a more precise definition so that we could focus on variations not designed or expected a priori (e.g., differences in use between a nurse and a doctor might reflect expected differences in roles, but differences between two nurses in the same ward might reflect true inconsistencies). Drawing on the analysis of consistency in [5] , we defined consistency in our data as the lack of variation among instances of use of a given type, where a type is characterized by specific attributes, such as a unit, profession, or demographics. As we collected our data, we were frequently told that the problems caused by such inconsistencies were potentially important: We then on-coded the inconsistency concept by constantly comparing the different consistency quotes [11] and identified five types of inconsistency, detailed in the next section. Subsequently, during theoretical coding, we identified their consequences and identified interdependencies among the different types of inconsistency. We continued oncoding until theoretical saturation was reached, i.e., whereby no new types of consistency or relationships emerged [13] .
Findings
We first present insights into the nature of inconsistency in use, followed by its consequences.
Nature of Inconsistency in Use
We focus on inconsistency in use because while consistency emerged as a core concept in our data, we found that participants talked about the concept more in terms of its converse, just as in prior studies of fit and misfit [30] . As shown in Table 2 , we identified five main types of inconsistency in our data: content, form, meaning, place, process.
We also identified interdependencies among these types of inconsistency, as shown in Figure 1 . Inconsistencies in meaning and process appeared to affect inconsistencies in form and place. Inconsistencies in process, form, and place then led to inconsistency in content. These interrelationships underscore complexity of the problem. For instance, to resolve issues with inconsistencies in content, one needs to consider not just that problem but all the prior types of inconsistency that may be causing it too. Likewise, if an organization only tried to resolve inconsistency in process, inconsistencies in meaning, place, form and content could still cause issues. Table  3 provides evidence for the interdependencies shown in Figure 1 . In Table 3 and Figure 1 , we show these interdependencies in a one-toone manner for simplicity. But this should not be read as implying that the links only occurred one at a time, because the problem was more complex than this. In any given occurrence, multiple links could be present at once. For example, we found inconsistencies in meaning, place, and content could all appear in a single occurrence (as in the instance of 'weight', which was recorded in different places, with different meanings, and resulted in nurses seeing different content): 
Consequences of Inconsistency
As noted earlier, inconsistency pertains to variations among instances of use of a given type [5] . In principle, this suggests two types of inconsistency.
The first type occurs when instances vary in quality; we call this type 'specific.' In such a case, the existence of inconsistency directly implies variation in consequences, i.e. an effective or ineffective outcome.
The second type can occur irrespective of variation in the quality of the instances and instead occurs due to the combination of the instances. For instance, if two therapists enter the same type of data in two places that seem equally appropriate, a report that pulls the data from only one place may not work. In this case, the instances themselves did not appear specifically to have negative consequences but the combination did. This implies five types of inconsistency: -Specific effective: Where positive consequences arise due to the occurrence of higher quality instances (e.g. a nurse may perform a task differently to others, and this may improve care) -Specific ineffective:
Where negative consequences arise due to the occurrence of lower quality instances (e.g., some nurses may enter data less accurately than others, impairing care)
Page 3012 -Combination benign: Where no negative or positive consequences arise due to differences among instances, regardless of differences in the quality of those instances (e.g., some nurses may write notes differently to others, but these differences may be acceptable in that context) -Combination effective:
Where positive consequences arise due to differences among the instances regardless of differences in the quality of instances (e.g., some nurses may interact with the EMR differently, triggering insights that lead to innovative work practices) -Combination ineffective: Where negative consequences arise due to differences among the instances, regardless of differences in the quality of instances (e.g., some nurses may enter data in different fields, all of which appear reasonable, but reports may be inaccurate because they extract data from just one of these fields). ,] and individually verify every …medication order… Not everyone does that because not everyone feels that it's necessary, even though at a high level it was… So then it's not like they half use it, they just, "No, I'm not using it." So… someone comes to your ward and they haven't used PVnet so then you think that all the orders are unverified but it's maybe because the individuals where they came from just doesn't do it, so you don't know whether or not they're being screened properly or they just didn't want to verify it. (Pharmacist, Phase 2) Place  Form You can go in the quick view and it's got a whole lot of different bars and you… just tick through it. However, our nurse unit manager… said 'the expectation is that you will document properly in a progress note as well'. …If you've done all your ticking and flicking in 'quick view' and… you go into… your progress notes, you're writing the same thing that you've already clicked through. …Some people do ticking and flicking, some do progress notes; some do both. (Nurse, Phase 1) Place  Content [Care plans are] just so laborious for the staff to do it the way it's on the system… so it's only partially getting done by some staff, it's not always getting completed. ...Well when you've got to repeat yourself, you know, sometimes you'll get it written here, but you won't get it written here... (Nurse Unit Manager, Phase 1) Form  Content Normally, more junior staff have… longer more detailed entries, …whereas the more senior you go the entries get shorter and shorter, and they just focus on the more important details, so I prefer to get the ones from the juniors because they basically write your admission note for you, whereas the seniors, for example, someone with a cut on your hand, the senior would just be like, 'cut on hand', and just put a little bit of the examination to show that all fingers are working properly, and then just say, referred to whatever, waiting. And then there is the juniors who will normally write the whole thing, their background, …allergies, …regular medications Even though all five types may exist in principle, the consequences of inconsistency that were benign and effective were seldom observed in our data. We did not observe any occasion of 'specific effective' consequences. In terms of 'combination effective,' some participants highlighted that inconsistencies could lead to innovative practices: Inconsistencies that resulted from 'combination benign' instances largely reflected that clinicians have different preferences in how they structure their notes, with individuals identifying that as long as the required content is present they are not too concerned about the structure:
"I would say that variation is okay. I don't think one size fits all, and I don't think that you

"I found them both, in a way are [equally effective], …most people …use the blank form, but …others, especially the outpatients, …use the doctors view part. But I think they can be equally [effective], because the important thing is all of them have the impression and the plan, and the main findings" (Registrar, Phase 2).
Whilst consequences stemming from 'combination benign' and 'combination effective' were apparent in the data, the presence of 'specific ineffective' and 'combination ineffective' were far more prevalent. Following the guidelines of grounded theory [13] , we therefore explored these in greater depth, the findings of which are reported herein.
For inconsistency in process, consequences stemmed largely from 'specific ineffective' and 'combination ineffective' instances. For example, even though the EMR was mandatory to use, some clinicians refused to use it, whilst others used the EMR to varying degrees. The non-use of the EMR is an ineffective instance because it negatively affected others (e.g. clinicians, administrative officers): Appendix 1 provides a summary of the consequences of each of the types of inconsistencies and whether they resulted from 'specific ineffective,' or 'combination ineffective' variations.
Discussion and Conclusion
As we noted earlier, consistency was very salient in our case data. We also noted the shortcomings of existing conceptualizations of consistency. We now revisit our research questions. First, what is the nature of consistency or inconsistency in use? Our data suggest that consistency is a more complex construct than previously recognized. In our data, inconsistencies were reflected in five dimensions with complex interrelationships. This contrasts with a simplistic view in past research [5, 20, 31] . We surmise that it might be this complexity that made the problem so salient and difficult to address at our site.
An interesting aspect of our findings is that the dimensions we found (process, meaning, form, place, content) were similar to those in [5] (utilization, meaning, form, place, amount). As the findings in [5] were also from healthcare (in that case, community care rather than a hospital), it suggests that there may be underlying issues with health records or care practices that trigger these inconsistencies rather than just being isolated case findings. However, unlike [5] , we found evidence that these dimensions were strongly interrelated. Our findings also suggest it may be valuable to revisit early work, which usefully examined how consistency related to other dimensions of data quality [29, 35] .
A final response to our first question relates to its definition (i.e. variation among instances of a given type). The more we analyzed our data, the more we saw that perceptions of inconsistency are complex because clinicians engage in so many types of use (due to their multiple roles and variety of patients) and subjective because clinicians may view these types of use differently because they view their work differently. This implies that the problem of inconsistencies needs to be tackled at least in part by recognizing these subjectivities [8] . For example, clinicians could be encouraged to see how inconsistencies stem from differences in users' understanding of their work and engage in reflection and perspective-taking to consider why these understandings exist and who may bear their effects.
Second, why is consistency in use important? Our data suggest that inconsistencies in use lead to a wide variety of negative consequences, as shown in the Appendix. As we noted earlier, they could also, in principle, lead to positive consequences, but this did not come through strongly in our data. The important issue to highlight from the Appendix is the number and variety of consequences that ensue. The variety stems from the different causes (whether due to a specific instance or a combination of instances) and from the different outcomes (in terms of confusion, impaired care, and lost time).
Finally, our study also raises new questions providing the basis for future research. For instance, can the ideas here be extended or refined by using existing organizational theories? Routines theory might provide a promising lens for studying these diverse variations of EMR use in practice. In this perspective, organizations are conceptualized as bundles of routines, i.e., "repetitive, recognizable pattern[s] of interdependent actions, involving multiple actors" [9 p. 96] . Recent research has uncovered the arguably surprising presence of variation and inconsistency in what would typically be perceived as stable routines [9, 27] . For example, in studying routines in reinsurance, [27] showed how the same routine can be differently oriented as it is enacted ad-hoc by skillful professionals in different parts of the appraisal task. Our analysis could potentially be extended with such an approach.
Another complementary theoretical lens is paradox. The issue of consistency might be labeled a paradox because the most effective use of an information system might involve both consistency and inconsistency. For instance, the hospital might benefit from improving consistency in medical records and patient care, but the nature of effective clinical work also necessitates inconsistencies in practice. The challenge is finding the warranted level of consistency -along the five dimensions identified in this study. As a first step to address the paradox, we followed [22] 's suggestion by unpacking the complexity of (in)consistency and developing a novel conception of it based on the case data. Nonetheless, future researchers can take the paradox lens further because it can be a powerful tool for theorizing [22] .
More generally, identifying types of inconsistency and their interdependencies provides a new analytical tool for research. We know mutual adaptations between information systems and organizational routines are necessary following large system implementations [2] . Future research can use our analysis to help practitioners to understand the links between different types of inconsistency and different domains of misfit [30] and mitigate the risks. To withhold a medication… they can't put in a 0mL rate so they put it at 0.1mL [instead] . …If you've got a novice clinician or someone who is unfamiliar with the system who hasn't been trained to know that 0.1 means to be withheld, [ It's not always visible, so you don't know it's been done, and so we might get some duplicates. I might think that that person hasn't had their blood and they have. So, some things pull through …onto the fluid balance chart, for example, but it might not tell you that it was blood, it might just say that it was a litre of fluid, unless you've documented in a certain way (Director of Nursing, Phase 
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